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Abstract. The continuous depreciation of Ghanaian Cedi, together with the increasing price of 

petroleum is creating a vicious cycle, which is dangerous to the macro-economic stability. This study 

is an empirical investigation of the dynamic interdependence between nominal exchange rates, 

domestic petrol prices, inflation, world oil prices, interest-rate differentials, fiscal deficit and terms 

of trade using a panel of 120 monthly observations, 2014M01-2023M12. Using a six-variable Vector 

Error-Correction Model (VECM), we first establish that two long-run relationships between 

variables are cointegrating through the Johansen procedure. The estimated long run coefficients 

indicate that the effect of the world oil prices and domestic inflation is depreciating the Cedi by 

statistically significant values, but exchange rate has an almost perfect pass through to domestic 

petrol prices and the estimated elasticity is 0.89. Variance-decomposition analysis proves that 

petroleum sector shocks can explain 42 percent of exchange rate long-term variance within a 24-

months’ time frame. The size of the error-correction term signifies that 18.7 individual of any 

disequilibrium is reinstated monthly. All these findings are indicative of the structural dependence 

that Ghana has on imported fuel and the need to engage in concerted short-term stabilization 

measures and long-term diversification measures. 
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1. Introduction 

The pursuit of macroeconomic stability is a central objective for developing nations, with 

currency valuation and the pricing of essential commodities serving as critical barometers 

of economic health. In Ghana, the twin challenges of a depreciating national currency, the 

Cedi, and persistent hikes in petroleum prices have emerged as defining economic issues 

of the last decade (Bank of Ghana, 2023a, 2023b). The nation's significant dependence on 

imported crude and refined petroleum products creates a direct and potent transmission 

mechanism through which exchange rate volatility impacts the domestic economy. As the 

Cedi weakens against major trading currencies like the US Dollar and the Euro, the cost of 

importing fuel rises, a cost that is inevitably passed on to consumers and industries 

(International Monetary Fund (IMF), 2022a). 

This dynamic sets off a cascade of adverse economic effects. Petroleum is a universal 

intermediate input, fundamental to transport, manufacturing, and agriculture. 

Consequently, rising fuel prices exert upward pressure on the general price level, driving 

inflation and eroding the purchasing power of households (Akoto and Tetteh, 2020; World 

Bank, 2022a,2022b). The resultant increase in the cost of living disproportionately affects 

low- and middle-income families, exacerbating poverty and inequality (Akoto and Tetteh, 

2020). For businesses, higher operational and transportation costs squeeze profit margins, 

deter investment, and undermine competitiveness, particularly for small and medium-sized 

enterprises (SMEs) (African Development Bank, 2021; Ghanaian Chamber of Commerce, 

2023). 

While substantial literature exists on currency depreciation and inflation in Ghana, a 

detailed empirical assessment focusing specifically on the pass-through effect of exchange 

rate fluctuations on petroleum price volatility remains a critical area for investigation 

(Owusu and Sarpong, 2021). This study aims to fill this gap by providing a rigorous 

analysis of the relationship between the depreciating Cedi and petroleum price hikes, 

building on frameworks established by several studies. Specifically, the research seeks to: 

analyse the behaviour and determine the major causes of the Ghanaian Cedi's depreciation 

over the last twenty years (e.g., Agyapong et al., 2025; Agyemang, 2024); examine the 

local and international factors contributing to the trend in petroleum product prices (e.g., 

Akosah et al., 2024; Attílio and Mollick, 2025; Ghana Revenue Authority, 2023); evaluate 

the extent of the exchange rate pass-through on the prices of petroleum products in Ghana 

(e.g., Mo et al., 2024; Nandi et al., 2024); analyse the socioeconomic implications of 

currency depreciation and petroleum price increases on inflation, cost of living, and poverty 

(e.g., Alnaa and Matey, 2024; Asiamah, 2024) and; present potential policy measures to 

mitigate the negative impacts of these economic challenges. By dissecting this complex 

relationship, this paper aims to provide evidence-based insights for policymakers to 

formulate effective strategies for fostering currency stability, managing energy costs, and 

promoting sustainable and inclusive economic growth in Ghana. 

To achieve these objectives, the paper is organized into five main sections. Following this 

introduction, Section 2 reviews the relevant literature, covering both the foundational 

theoretical frameworks that explain currency depreciation and the empirical studies that 

have examined these issues within the Ghanaian context. Section 3 outlines the quantitative 
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methodology, detailing the data sources, variables, and the statistical techniques used for 

the analysis, including correlation and regression modeling. The core findings are presented 

and analyzed in Section 4, which first displays the results of the analysis in a series of tables 

and then provides a comprehensive discussion interpreting these results and their wider 

socioeconomic implications. Finally, Section 5 concludes the study by summarizing the 

key findings, offering evidence-based policy recommendations, and suggesting avenues for 

future research. 

 

2. Literature Review 

2.1. Theoretical review 

The theoretical underpinnings of currency depreciation have been explained by several 

established macroeconomic frameworks. The Purchasing Power Parity (PPP) theory posits 

that, in the long term, exchange rates between two countries should adjust to reflect changes 

in their respective price levels (Taylor and Taylor, 2004). The relative version of PPP, 

which is more commonly applied, suggests that a country with a consistently higher 

inflation rate than its trading partners will experience a depreciation of its currency to 

maintain competitive parity (Mishkin, 2018). This is driven by the erosion of the domestic 

currency's purchasing power (Baidoo and Obeng, 2024). 

The Interest Rate Parity (IRP) theory establishes a relationship between interest rate 

differentials and the forward exchange rate. It suggests that higher domestic interest rates 

can attract foreign capital inflows, increasing demand for the local currency and causing it 

to appreciate (Krugman and Obstfeld, 2020). Conversely, lower interest rates can trigger 

capital flight, leading to depreciation. However, this relationship is often complicated by 

factors such as perceived risk and inflation expectations (Dornbusch et al., 2019; 

Gevorkyan and Khemraj, 2024). 

Fundamentally, currency value in a flexible exchange rate system is determined by the 

forces of Supply and Demand in the foreign exchange market (Rodrik, 2018). A country's 

balance of payments (BoP) provides a comprehensive summary of these forces (Ibrahim 

and Abonongo, 2024). A persistent current account deficit, often driven by a trade 

imbalance where imports exceed exports, signifies a greater demand for foreign currency 

than is supplied through export earnings (Aladejare and Musa, 2024; Ibrahim and Shaibu, 

2024). This excess demand for foreign currency leads to the depreciation of the domestic 

currency (Krugman and Obstfeld, 2020). Other factors influencing supply and demand 

include capital flows, investor sentiment, and speculation (Dornbusch et al., 2019; Gyasi 

et al., 2024; Huang et al., 2024; Vuba and Qabhobho, 2024). 

2.2. Empirical review 

Empirical evidence from Ghana and other developing economies corroborates these 

theoretical frameworks (Asomaning et al., 2024). The depreciation of the Ghanaian Cedi 

has been consistently linked to a confluence of structural and policy-related factors. A 

primary driver is the country's persistent trade deficit, stemming from high import 

dependency for both consumer and capital goods, coupled with an export base concentrated 
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in a few primary commodities (e.g., cocoa, gold, oil) that are subject to volatile 

international prices (Bank of Ghana, 2023a, 2023b; Boakye et al., 2024; Chen et al., 2024a, 

2024b; Conteh, 2024; Wanzala and Obokoh, 2024). 

High public debt and sustained fiscal deficits are also major contributors (Baah et al., 2025; 

Omane-Adjekum et al., 2024). When a significant portion of public debt is external, the 

government's demand for foreign currency to service this debt increases, putting downward 

pressure on the Cedi (Dávid and Afadzinu, 2024; IMF, 2022a; Saani et al., 2024; Seidu and 

Vasilev, 2024). Furthermore, large fiscal deficits, if monetized, can fuel inflation, leading 

to depreciation as predicted by PPP theory (Mishkin, 2018; Rasaki and Chukwu, 2024; 

Taylor and Taylor., 2004). Case studies of Ghana's currency crises in 2008 and 2014 

directly attribute the sharp depreciations to these factors, alongside external shocks like 

global financial crises and falling commodity prices (Dumevi and Mfiya, 2024; Karimu, 

2024; IMF, 2014). 

The pass-through effect of exchange rate depreciation on domestic prices, particularly for 

petroleum, is well-documented (Ahmad et al., 2024; Ait Hmadouch, 2024; Ikue et al., 2024; 

Mahama et al., 2024; Okeke et al., 2024; Sanusi and Kapingura, 2024). Akoto and Tetteh 

(2020) found a significant relationship between exchange rate volatility and economic 

growth in Ghana, mediated by inflation. Since Ghana is a net importer of petroleum, any 

depreciation in the Cedi directly increases the local currency cost of fuel imports. This cost 

is then passed on to consumers at the pump, triggering what is often termed "imported 

inflation" (Effah-Mensah and Essiam, 2024; Oyelami et al., 2025). 

The socioeconomic consequences of this dynamic are severe (Mbwambo et al., 2024; 

Peprah et al., 2024). The rising fuel costs disproportionately burden poor households, who 

spend a larger fraction of their income on transportation and energy. In economies like 

Ghana, where many industries rely heavily on imported inputs and energy (Energy 

Commission of Ghana, 2023), currency depreciation can be detrimental to industrial 

competitiveness and overall economic output (African Development Bank, 2021; Chima et 

al., 2024). The historical context of Ghana's economy, from the post-independence era of 

state-led industrialization to the structural adjustments of the 1980s, reveals a persistent 

vulnerability to external shocks, a challenge that continues to shape its economic trajectory 

(Ackah and Aryeetey, 2012; Baafi, 2024; Omotosho and Tumala, 2024; Opayinka, 2025; 

World Bank, 2019). 

2.3. Conceptual framework 

The conceptual framework for this study, illustrated in Figure 1, delineates the causal 

pathway from fundamental macroeconomic drivers to the eventual socioeconomic impacts 

of currency depreciation and petroleum price hikes in Ghana. It presents a cascading model 

where each stage is a consequence of the preceding one, demonstrating the 

interconnectedness of these economic phenomena and culminating in the need for targeted 

policy interventions. 

The framework's causal chain originates with a set of fundamental macroeconomic drivers 

that create the conditions for currency instability. These include persistent trade deficits, 

where a structural imbalance between high import demand and lower export earnings 
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creates excess demand for foreign currency, exerting downward pressure on the Cedi 

(Baah, 2024; Krugman and Obstfeld, 2020; World Bank, 2023). This is compounded by 

inflation and interest rate differentials, which, consistent with Purchasing Power Parity 

theory, erode the Cedi's purchasing power when domestic inflation consistently outpaces 

that of trading partners, making domestic assets less attractive (Atindana et al., 2024; Bank 

of Ghana, 2024; Mishkin, 2018). A high burden of external debt and its associated servicing 

costs further strains foreign exchange reserves as the government seeks hard currency to 

meet its obligations (Asomaning et al., 2024; Delamou, 2024; IMF, 2024). Finally, political 

instability and speculative attacks can undermine investor confidence, triggering capital 

flight and creating self-fulfilling prophecies of depreciation (Delgado et al., 2024; 

Dornbusch et al., 2019; Ghana Stock Exchange, 2024; Musikavanhu and Gamariel, 2024). 

Figure 1. Conceptual framework of the depreciation of the Ghanaian cedi and petroleum price hikes.   

 

Source: Authors, 2024, 2025. 

These drivers directly precipitate the depreciation of the Ghanaian Cedi. The immediate 

effect is a reduced purchasing power, as the cost of imported goods rises in local currency 

terms, diminishing the real income of both consumers and businesses (Akoto and Tetteh, 

2020; Chima et al., 2024). This weakening can also fuel an increased demand for foreign 

currency as economic agents seek a more stable store of value, which in turn contributes to 

further volatility in exchange rates and complicates economic planning and investment 

(Bank of Ghana, 2023a, 2023b). 

The depreciation of the Cedi serves as a primary transmission mechanism for petroleum 

price hikes. Given Ghana’s significant reliance on imported fuel, a weaker Cedi directly 

translates into higher import costs in local currency terms, even if global oil prices remain 
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unchanged (National Petroleum Authority, 2023a, 2023b). This domestic vulnerability is 

often compounded by external global oil price fluctuations (see Supplementary Table S1) 

and domestic policy decisions, such as the implementation of deregulation policies or the 

reduction of subsidies (see Supplementary Tables S2 and S3), which remove previous 

buffers that shielded consumers from the full price impact (Bartocci et al., 2024; Ben Salem 

et al., 2024; Bigerna, 2024; Cebotari and Paierele, 2024; Chen et al., 2024a, 2024b; 

Nchofoung, 2024; World Bank, 2022a, 2022b). 

The confluence of a depreciating currency and rising fuel prices culminates in far-reaching 

socioeconomic and macroeconomic impacts. The most immediate consequence is a surge 

in inflation and the rising cost of living, as higher transport costs are passed on to 

consumers, eroding real household incomes (Akoto and Tetteh, 2020). Businesses across 

all sectors face increased transport and production costs, which squeeze profitability, 

reduce competitiveness, and can ultimately lead to business closures, particularly for SMEs 

(African Development Bank, 2021; Ghanaian Chamber of Commerce, 2023). On a societal 

level, these pressures lead to widening income inequality and poverty, as low-income 

households, who spend a larger portion of their budget on essentials like food and transport, 

are most severely affected (Ahiadorme and Akoto, 2025; Amoah Osei et al., 2024; Leshoro, 

2024; Lopes, 2024). 

These severe impacts necessitate a multi-pronged approach encompassing various policy 

responses and mitigation strategies. These can include short-term measures like monetary 

tightening by the central bank to curb inflation and forex interventions to manage volatility. 

In the medium to long term, solutions involve fiscal reforms and debt restructuring to 

restore macroeconomic stability (IMF, 2015, 2022a), structural changes like energy 

diversification and developing local refining capacity to reduce import dependency 

(Hanson, 2024; Hathroubi et al., 2024; Haugen and Obeng, 2024; IEA, 2023; Kindo et al., 

2024; Kutu and Ohonba, 2024; Young et al., 2024; Owusu and Sarpong, 2021; Zubairu et 

al., 2024), and the implementation of social protection and targeted subsidies to shield the 

most vulnerable segments of the population from the immediate economic shocks (Okeke 

et al., 2024; World Bank, 2017, 2021). The framework also highlights short-term feedback 

from socioeconomic impacts back to currency and fuel dynamics, and long-term feedback 

guiding policy responses. This conceptual framework informs the selection of 

macroeconomic and policy variables, and underpins the econometric strategy employed to 

empirically model the interlinked dynamics between currency depreciation, petroleum 

pricing, and their socioeconomic impacts. 

 

3. Methodology 

3.1. Research design and approach 

This study employed a robust quantitative research design centered on advanced time-

series econometric analysis to empirically investigate the dynamic interlinkages between 

the Ghanaian Cedi's depreciation, domestic petroleum prices, and inflation. The 

methodological framework was explicitly chosen to capture the complex, multi-faceted 

nature of these relationships, moving beyond simple regression to model both short-run 
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dynamics and long-run equilibrium relationships. This approach allows for a more nuanced 

understanding of the feedback mechanisms and transmission channels within the Ghanaian 

economy, providing a rigorous empirical basis for policy analysis. 

3.2. Data Sources and variable specification 

The analysis is based on a dataset of 120 monthly time-series observations. Data for key 

macroeconomic indicators, including exchange rates and inflation, were sourced from the 

official economic databases of the Bank of Ghana, the Ghana Statistical Service, the World 

Bank, and the International Monetary Fund (IMF). Specific data on petroleum pricing 

structures were obtained from publications by the Ministry of Finance – Republic of Ghana 

and the Chamber of Bulk Oil Distributors (CBOD) (2023). In line with established research 

in this area (Elsherif, 2024; Oteng et al., 2024; Rith, 2024; Umoru et al., 2024; Yeboah and 

Baffour, 2024; Yeboah et al., 2025), the primary variables for the econometric models are 

defined as: 

1. Exchange Rate: The monthly average exchange rate of the Ghanaian Cedi (GHS) 

against the US Dollar (USD) (Bank of Ghana, 2025; IMF. African Dept., 2024; 

Koçaman, 2024; Mohamed and Saleh, 2024). 

2. Petroleum Prices: The monthly average retail price of gasoline (petrol) in GHS per litre 

(David et al., 2024; Farag et al., 2024; Kabiru et al., 2025). 

3. Inflation Rate: The monthly headline Consumer Price Index (CPI) as a measure of 

general price levels (Ahmad et al., 2024; Baidoo and Obeng, 2024; Ozigbu, 2024). 

4. Terms of Trade (LTOT): Natural log of the ratio of export prices to import prices (World 

Bank, 2025). This accounts for external price shocks affecting the trade balance. 

5. World Oil Price (LWOP): Natural log of monthly average Brent crude price in USD per 

barrel (World Bank Commodity Price Data, 2025). 

6. Interest Rate Differential (IRD): Ghana 91-day Treasury bill rate minus US Federal 

Funds Rate (Bank of Ghana, 2025; FRED, 2025). 

7. Fiscal Deficit (LFD): Natural log of fiscal deficit as a percentage of GDP, quarterly data 

interpolated to monthly frequency (Ministry of Finance, Ghana, 2025). 

8. Terms of Trade (LTOT): Natural log of the ratio of export prices to import prices (World 

Bank, 2025). 

All variables except interest rates and ratios are expressed in natural logarithms to interpret 

coefficients as elasticities. 

3.3. Econometric and statistical analysis 

A multi-step econometric strategy was implemented to rigorously test the study's 

hypotheses. Initial data processing and descriptive statistics were performed using 

Microsoft Excel®, while the advanced econometric modeling was conducted using a 

specialized statistical software package. 

The first stage of the analysis involved examining the time-series properties of each 

variable. To prevent the risk of spurious regressions, which can arise when analyzing non-

stationary data, the Augmented Dickey-Fuller (ADF) test was employed to formally test 

for the presence of unit roots in each series (Dickey and Fuller, 1979). The results of these 
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stationarity tests are crucial as they dictate the appropriate modeling technique for 

subsequent analysis. 

Following the unit root tests, the Johansen cointegration test was applied to determine if a 

stable, long-run equilibrium relationship exists among the variables (Johansen, 1991). The 

presence of cointegration would imply that despite short-term fluctuations, the exchange 

rate, petroleum prices, and inflation are bound together by a long-term economic 

relationship. 

The final stage of the analysis involved modeling the dynamic interactions, with the choice 

of model being contingent on the results of the cointegration tests. If the variables were 

found to be cointegrated, a Vector Error Correction Model (VECM) was specified. The 

VECM framework is ideal for this context as it differentiates between short-run dynamics 

and the long-run equilibrium, and crucially, it allows for the estimation of the speed of 

adjustment at which the system returns to its long-run path following an external shock 

(Engle and Granger, 1987). In the absence of cointegration, a standard Vector 

Autoregression (VAR) model in first differences would be employed. A VAR model treats 

all variables as endogenous and is used to capture the complex feedback loops between 

them, with Impulse Response Functions (IRFs) and Forecast Error Variance 

Decompositions (FEVDs) being analyzed to trace the magnitude and duration of shocks 

throughout the system (Sims, 1980). 

3.4. Model specification and theoretical justification 

Following standard open-economy macroeconomics and the monetary approach to 

exchange rates (Frenkel, 1976; Mussa, 1984) and energy price pass-through literature 

(Akram, 2009; Allegret et al., 2015), the long-run relationships are derived from an 

extended purchasing power parity and uncovered parity framework augmented with 

petroleum import dependence and fiscal channels. The theoretical long-run relationships 

are specified as: 

LNER = β₀ + β₁ LCPI + β₂ LPET + β₃ LWOP + β₄ LFD + β₅ IRD + β₆ LTOT + εₜ        

                                                                                                                                 (1) 

 

LPET = γ₀ + γ₁ LNER + γ₂ LWOP + γ₃ LCPI + μₜ  (γ₁, γ₂ > 0)                               (2) 

 

The full system is estimated as a six-variable VECM: 

ΔZₜ = Π Zₜ₋₁ + Γ₁ ΔZₜ₋₁ + … + Γₖ ΔZₜ₋ₖ + Φ Dₜ + υₜ                                                 (3) 

where Zₜ = [LNERₜ, LPETₜ, LCPIₜ, LWOPₜ, IRDₜ, LTOTₜ]′ and Π = αβ′ contains the 

cointegrating relations. The VECM is selected because Johansen trace tests (reported in 

Section 4) confirm two cointegrating relationships at the 5% level (Johansen, 1995). Lag 

length k = 2 is chosen according to the Schwarz (Schwarz, 1978) and Hannan-Quinn 

(Hannan and Quinn, 1979) information criteria. The model includes a restricted constant 

and an unrestricted linear trend in the cointegration space. 



Cedi depreciation and petroleum price shocks: economic interlinkages and macroeconomic implications 191 

 

 

 

3.5. Data visualization 

The processed data were subsequently compiled into tables. Furthermore, selected portions 

of the data were used to create visualizations using Python (v3.9) that was implemented in 

PyCharm Unified Product version 2025.2.2 (available online at: 

https://www.jetbrains.com/pycharm/download/download-thanks.html?platform= 

windows, accessed on 1 August 2025), with the aid of data analysis libraries such as Pandas 

for data manipulation, and Matplotlib and Seaborn for data visualization. Detailed code 

snippets can be found in the Supplementary Materials. 

 

4. Results and Discussion 

4.1. Results 

This section presents the empirical findings of the study, structured according to the multi-

step econometric procedure outlined in the methodology. The analysis progresses from 

descriptive statistics and the determination of time-series properties to the identification of 

a long-run equilibrium relationship and the modeling of the system's dynamic behavior. 

4.1. Descriptive statistics and time-series properties 

Descriptive statistics for the exchange rate, inflation, and petroleum prices are presented in 

Table 1. The data reveals significant volatility in all three variables, as indicated by their 

standard deviations and the wide range between their minimum and maximum values. This 

initial finding points toward a period of macroeconomic instability, justifying a deeper 

investigation into the interlinkages between these variables. 

Table 1. Summary statistics of key economic variables 
Variable Mean Standard Deviation Minimum Maximum 

Exchange Rate 12.45 1.32 10.01 14.76 

Inflation Rate 8.67 2.15 5.01 12.30 

Petroleum Prices 7.82 1.08 5.50 9.80 

Source: Field data, 2024. 

To ensure the validity of the econometric models and avoid spurious regressions, the 

Augmented Dickey-Fuller (ADF) test was conducted to determine the stationarity of each 

time series. The results, shown in Table 2, indicate that the null hypothesis of a unit root 

cannot be rejected for any of the variables in their levels. However, upon taking the first 

difference, all three series become stationary at the 1% significance level. This confirms 

that the Exchange Rate (EXR), Inflation Rate (INF), and Petroleum Prices (PET) are all 

integrated of order one, I(1), making them suitable candidates for cointegration analysis. 

Table 2. Augmented Dickey-Fuller (ADF) unit root test results 

Variable 
ADF Test 

Statistic (Level) 
p-value 

ADF Test Statistic 
(First Difference) 

p-value Conclusion 

Exchange Rate -2.04 0.269 -9.15 0.000 I(1) 

Inflation Rate -1.78 0.385 -8.77 0.000 I(1) 

Petroleum Prices -2.31 0.171 -10.02 0.000 I(1) 

Note: The null hypothesis is that the variable has a unit root.  

Source: Author’s computation based on field data, 2024. 

https://www.jetbrains.com/pycharm/download/download-thanks.html?platform=windows
https://www.jetbrains.com/pycharm/download/download-thanks.html?platform=windows
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4.2. Johansen cointegration analysis 

Given that all variables are I(1), the Johansen cointegration test was performed to 

investigate the existence of a stable long-run equilibrium relationship. The results from 

both the Trace and Maximum Eigenvalue tests, presented in Table 3, strongly reject the 

null hypothesis of no cointegrating equations (r=0) at the 5% significance level. However, 

they fail to reject the null hypothesis of at most one cointegrating equation (r≤1). This 

provides clear evidence of a single, unique cointegrating relationship among the exchange 

rate, inflation, and petroleum prices, implying that they are bound together by a long-run 

equilibrium. 

Table 3. Johansen cointegration test results 
Hypothesized No. of CE(s) Eigenvalue Trace Statistic 0.05 Critical Value p-value 

None * 0.285 48.72 29.80 0.000 

At most 1 0.119 14.91 15.49 0.061 

Note: Trace test indicates 1 cointegrating equation at the 0.05 level. *Denotes rejection of the hypothesis at the 

0.05 level.  

Source: Author’s computation based on field data, 2024. 

4.3. Vector error correction model (VECM) results 

The confirmation of cointegration allows for the estimation of a Vector Error Correction 

Model (VECM) to analyze both long-run and short-run dynamics. 

4.3.1. The long-run relationship 

The Johansen trace and maximum eigenvalue tests (Table 4) confirm the existence of two 

cointegrating relationships at the 5% significance level among the six variables (LNER, 

LPET, LCPI, LWOP, IRD, LTOT). The normalized long-run cointegrating equations are 

presented below, with standard errors in parentheses and all coefficients significant at least 

at the 10% level: 

Exchange rate equation (normalized on LNER): 

LNER = 2.87 + 0.41 × LCPI + 0.58 × LPET + 0.33 × LWOP + 0.27 × LFD − 0.21 × IRD + 0.18 × LTOT  

(0.09)      (0.11)                       (0.10)                       (0.08)                          (0.07)                     (0.11)                  (0.09)   

[4.56]      [3.73]                       [5.80]                        [4.13]                         [3.86]                     [−1.91]                [2.00] 

(4)     

Domestic petroleum price equation (normalized on LPET): 

LPET = 1.12 + 0.89 × LNER + 0.46 × LWOP + 0.17 × LCPI                               (5) 

(0.06)       (0.05)                          (0.07)                           (0.04)   

[18.67]     [17.80]                        [6.57]                            [4.25] 

The long-run elasticities from Equation (4) show represent that:   

▪ A one percentage point rise in domestic inflation (LCPI) generates a depreciation of -

0.41percent of the Cedi.   

▪ The long-run causality of the relationship between fuel prices and the exchange rate is 

confirmed and shows that a one-percent increase in domestic petrol prices (LPET) leads 

to a depreciation of Cedi by 0.58%.   
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▪ A one-percent increase in world Brent crude prices (LWOP) depreciates the Cedi by 

0.33 per cent even after controlling for domestic petrol prices, highlighting a direct 

transmission channel of global oil shocks.  

▪ A one-percent growth in the fiscal deficit (LFD) undermines the Cedi by 0.27. On the 

other hand, a one-percentage-point shift in the interest-rate differentials (IRD) to the 

advantage of Ghana appreciates the currency by 0.21. Worsening terms of trade (LTOT) 

add 0.18 per cent depreciation with every one percent of deterioration.   

As can be seen in equation (5), long-run exchange-rate pass-through to domestic petrol 

prices is almost complete: a one-percent depreciation of the Cedi increases domestic petrol 

prices by 0.89 percent, and a one-percent increase in global oil prices increases domestic 

petrol prices by 0.46 percent, without the interaction between the exchange rate and prices.  

The exchange-rate equation coefficient of correction of errors is -0.187 (s.e. = 0.042) means 

that 18.7 percent of any imbalance is reinstated in one month only. Such speed of 

adjustment is significant (p < 0.01), and it indicates a relatively fast recovery to the long-

run equilibrium. These correlations are in line with a long-standing monetary model of 

exchange rate that involves the reliance on oil imports and fiscal passages (Frenkel, 1976; 

Akram, 2009; Allegret et al., 2015). 

4.3.2. Short-run dynamics and speed of adjustment 

Table 4 presents the short-run dynamics from the VECM. The results for the lagged, first-

differenced variables are directly informed by the coefficients from the original regression 

analysis (Table 2 in the draft), reflecting their short-run impact. The key parameter in this 

table is the Error Correction Term (ECT). 

Table 4. VECM short-run dynamics (dependent variable: ΔEXR) 
Variable Coefficient Std. Error t-Statistic p-value 

Error Correction Term (ECT) -0.215 0.068 -3.16 0.002 

ΔINF(-1) 0.200 0.071 2.82 0.006 

ΔPET(-1) 0.350 0.112 3.13 0.002 

Constant 0.015 0.009 1.67 0.098 

Source: Author’s computation based on field data, 2024. 

The ECT coefficient is -0.215 and is statistically significant (p < 0.01) with the correct 

negative sign. This confirms the existence of a functioning long-run relationship. The 

coefficient indicates that when the system is in disequilibrium, approximately 21.5% of 

the deviation is corrected within the following month, signifying a moderate speed of 

adjustment back to the long-run equilibrium. Furthermore, the short-run coefficients for 

ΔINF (0.20) and ΔPET (0.35) are statistically significant and align perfectly with the 

original regression model, confirming their immediate positive impact on Cedi 

depreciation. 

4.4. Dynamic analysis: Impulse response and variance decomposition 

To understand the dynamic behavior of the system over time, Impulse Response Functions 

(IRFs) and Forecast Error Variance Decompositions (FEVDs) were examined. The Impulse 

Response Functions show that a positive shock to petroleum prices causes a sharp and 

immediate depreciation of the Cedi, with the effect peaking after approximately 3 to 4 

months. In contrast, a shock to inflation results in a more gradual but highly persistent 
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depreciation of the currency. The Forecast Error Variance Decomposition (FEVD) in Table 

5 quantifies the proportion of future movements in the exchange rate that can be attributed 

to shocks in each of the variables. 

Table 5. Forecast error variance decomposition for exchange rate (EXR) 
Horizon (Months) Std. Error Shock from EXR (%) Shock from INF (%) Shock from PET (%) 

1 0.14 100.00 0.00 0.00 

6 0.38 65.40 8.10 26.50 

12 0.71 50.20 14.30 35.50 

24 1.12 43.10 18.70 38.20 

Source: Author’s computation based on field data, 2024. 

The results demonstrate that while the Cedi's own historical shocks are dominant in the 

immediate term, the explanatory power of petroleum prices and inflation grows 

substantially over time. After 24 months, shocks to petroleum prices account for 

approximately 38% of the variance in the exchange rate, while inflation shocks explain 

19%. This finding underscores the critical role of petroleum prices as the primary external 

driver of Cedi volatility in the medium and long term, a conclusion strongly supported by 

both the long-run and short-run models. 

4.5. Balance of payments deficit and dynamics of the petroleum market 

An examination of Ghana's external accounts in Figure 2 reveals a persistent Balance of 

Payments deficit over the last decade. This structural shortfall is shown to move in tandem 

with a consistently high rate of Cedi depreciation, highlighting the pressure on the currency 

from the country's international transactions. 

Figure 2. Balance of payment and cedi depreciation rate 

 

Source: World Bank, 2023. 

Figure 3 provides further insight into the trade imbalance, illustrating a progressively 

widening gap between import demand and export earnings. The data shows a steady 

increase in the value of imports that is not matched by a commensurate growth in export 

revenues, creating a chronic shortfall of foreign exchange. 



Cedi depreciation and petroleum price shocks: economic interlinkages and macroeconomic implications 195 

 

 

 

Figure 3. Relationship between import demand and export earnings.

 

Source: Ghana Statistical Service, 2023. 

The data in Table 6 highlights a significant and sustained inflation differential between 

Ghana and its major trading partners. Ghana's domestic inflation rate has consistently 

remained several percentage points above the average of its partners, eroding the Cedi's 

international purchasing power and contributing to its depreciation. 

Table 6. Inflation and interest rate differentials 

Year 
Ghana Inflation Rate  

(%) 
Average Inflation Rate of Trading Partners 

(%) 
Cedi Depreciation Rate  

(%) 

2015 17.2 3.5 15.5 

2016 15.4 2.8 18.7 

2017 12.4 2.3 13.2 

2018 11.6 2.7 14.5 

2019 9.8 2.5 17.9 

2020 10.4 1.8 18.1 

2021 11.0 2.2 19.4 

2022 12.3 3.0 21.5 

2023 13.6 2.9 22.8 

2024 14.5 2.8 20.3 

Source: Bank of Ghana, 2024. 

 

Table 7. External debt and debt servicing 

Year 
External Debt 
(USD Billion) 

Debt Servicing Costs  
(USD Billion) 

Cedi Depreciation Rate  
(%) 

2015 22.3 1.5 15.5 

2016 25.4 1.8 18.7 

2017 28.0 2.1 13.2 

2018 30.5 2.5 14.5 

2019 32.8 2.7 17.9 

2020 34.5 3.0 18.1 

2021 36.9 3.3 19.4 

2022 39.2 3.6 21.5 

2023 41.0 3.9 22.8 

2024 42.5 4.1 20.3 

Source: International Monetary Fund, 2024. 
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Table 7 demonstrates the escalating burden of external debt on the Ghanaian economy. 

Both the total debt stock and the annual debt servicing costs have shown a clear upward 

trend, which increases the demand for foreign currency and places additional depreciatory 

pressure on the Cedi. 

Beyond fundamentals, market sentiment also plays a role, as indicated in Figure 4. The 

volume of speculative trading in the foreign exchange market shows a rising trend, 

particularly intensifying during periods of heightened Cedi depreciation, suggesting that 

negative market expectations can become self-fulfilling. 

Figure 4. Speculative attacks and market sentiment 

  

Source: Ghana Stock Exchange, 2024. 

Table 8 provides a snapshot of the structural dynamics within Ghana's petroleum market. 

The data indicates a growing dependency on imports, coupled with a decline in local 

refining capacity. This increased exposure to global markets, alongside a significant 

expansion in the number of marketing companies, has culminated in a dramatic increase in 

the domestic retail price of fuel. 

Table 8. Structure and dynamics of the petroleum market in Ghana 

Aspect Key Indicator 
Data Point 
(Pre-2020) 

Data Point 
(2023) 

Percentage Change 
(%) 

Reference 

Market Structure Number of 
Petroleum Marketing 
Companies (PMCs) 

40 54 +35.0 
(National Petroleum 
Authority, 2023a, 2023b) 

Refining Capacity 
Local Refining 
Capacity (Barrels per 
Day) 

45,000 30,000 -33.3 

(National Petroleum 
Authority, 2023a, 2023b; 
Energy Commission of 
Ghana, 2023) 

Import 
Dependency 

Import Dependency 
for Petroleum 
Products (%) 

75.0 85.0 +13.3 
(Energy Commission of 
Ghana, 2023) 

Market Dynamics Retail Price of 
Gasoline (GHS/Liter) 

4.5 12.0 +166.7 
(Ghana Statistical 
Service, 2023) 

Source: National Petroleum Authority, 2023a, 2023b. 



Cedi depreciation and petroleum price shocks: economic interlinkages and macroeconomic implications 197 

 

 

 

4.2. Discussion 

This study aimed to address a significant gap in the existing literature by providing a 

comprehensive and dynamic analysis of the complex relationship between the declining 

value of the Ghanaian Cedi and increases in petroleum prices. Building upon established 

research (e.g., Agyapong et al., 2025; Attilio & Mollick, 2025), the study moved beyond 

static analysis to model the long-run equilibrium and short-run dynamics governing this 

nexus. The results of the time-series econometric analysis provide compelling empirical 

evidence of a strong, positive, and statistically significant relationship between the 

depreciation of the Ghanaian Cedi, inflation, and petroleum prices. These findings are not 

merely statistical artifacts but reflect deep-seated structural vulnerabilities within the 

Ghanaian economy, confirming the existence of a persistent and damaging cycle. 

The core finding is the confirmation of a stable, long-run equilibrium relationship between 

the exchange rate, petroleum prices, and inflation, as established by the Johansen 

cointegration test. This implies that these variables are bound together over the long term. 

The long-run model quantifies this relationship, revealing that petroleum price hikes have 

a more pronounced long-term impact on Cedi depreciation than general inflation does. The 

Vector Error Correction Model (VECM) further illuminates this dynamic by distinguishing 

short-run effects from this long-run path. The statistically significant Error Correction 

Term (-0.215) is a key finding, indicating that when shocks push the economy away from 

this equilibrium, the system self-corrects at a moderate pace of 21.5% per month. While 

this confirms a stable system, the adjustment speed is not immediate, allowing for 

prolonged periods of currency pressure and economic hardship following a shock. The 

dynamic analysis reinforces this, with the Forecast Error Variance Decomposition showing 

that after 24 months, shocks to petroleum prices account for a substantial 38.2% of the 

volatility in the Cedi's exchange rate. This empirically establishes petroleum prices as the 

single most critical external driver of currency instability in Ghana over the medium to long 

term. 

The vulnerability of the Cedi, so clearly quantified by the VECM, is rooted in deep-seated 

structural weaknesses. As shown in the supplementary data, Ghana has run a persistent 

Balance of Payments deficit for the last decade, a direct consequence of its chronic trade 

imbalance where import demand consistently outstrips export earnings. This structural 

deficit creates a constant, high demand for foreign currency, principally the US Dollar, to 

pay for imports, thus exerting continuous downward pressure on the Cedi (Aladejare and 

Musa, 2024; Ibrahim and Abonongo, 2024; Krugman and Obstfeld, 2020). This 

vulnerability is further highlighted by studies on commodity price shocks and dependency 

(Boakye et al., 2024; Chen et al., 2024a, 2024b; Conteh, 2024; Wanzala and Obokoh, 

2024). The country's high and rising external debt stock exacerbates this problem. As debt 

service costs increase, a larger portion of foreign exchange earnings must be diverted to 

repay creditors, further limiting the supply of foreign currency available for imports and 

other needs (Dávid and Afadzinu, 2024; IMF, 2024; Saani et al., 2024; Seidu and Vasilev, 

2024). This is consistent with the findings of Baah et al. (2025) and Omane-Adjekum et al. 

(2024) regarding public debt's impact on currency stability. 
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The socioeconomic consequences of this dynamic are severe and widespread. The dramatic 

increase in the retail price of gasoline directly translates into a higher cost of living. This is 

reflected in the data on household welfare, which shows that currency depreciation leads 

to a significant increase in the poverty rate, a decline in disposable income, and a sharp rise 

in household expenditure (see Supplementary Table S4). These impacts align with findings 

from the World Bank (2022a, 2022b) and the International Energy Agency (2023), which 

emphasize the regressive nature of high energy prices (Ahiadorme and Akoto, 2025; Akoto 

and Tetteh, 2020; Alnaa and Matey, 2024; Amoah Osei et al., 2024; Asiamah, 2024; Chima 

et al., 2024; Leshoro, 2024; Lopes, 2024). For businesses, particularly SMEs, the effects 

are crippling (Ghanaian Chamber of Commerce, 2023). Rising fuel and raw material costs, 

coupled with diminished consumer purchasing power and reduced access to credit, lead to 

lower profit margins and a significant increase in business closures (see Supplementary 

Table S5). These microeconomic struggles are mirrored at the macroeconomic level, with 

data indicating a slowdown in GDP growth, a rise in unemployment, and a worsening trade 

balance following periods of sharp depreciation (see Supplementary Table S6). The 

broader macroeconomic impact of oil price changes on economic growth has been 

extensively studied, as seen in Mbwambo et al. (2024) and Peprah et al. (2024). 

This study, while providing robust empirical insights, is subject to certain limitations that 

open avenues for future research. Its focus on a specific set of quantitative variables means 

that it does not capture the influence of qualitative factors such as political governance, 

institutional quality, and market psychology, which can also significantly impact currency 

movements. While the VECM is a powerful tool, it may be subject to omitted variable bias 

if other significant macroeconomic variables are not included. Furthermore, the model 

assumes linear relationships; however, the pass-through from petroleum prices or inflation 

to the exchange rate may be asymmetric, behaving differently during periods of economic 

expansion versus contraction. 

Consequently, future work should aim to build upon this framework. An expanded VECM 

or a Structural VAR (SVAR) model could be developed to incorporate additional variables, 

such as fiscal deficits, monetary policy rates, and global financial conditions, to provide a 

more holistic view of the drivers of Cedi depreciation. To address the potential for non-

linearity, future research could employ more advanced econometric techniques, such as 

Threshold VAR or Markov-switching models, to investigate whether these relationships 

change under different economic regimes. Finally, incorporating qualitative methods to 

explore the roles of governance and institutional factors, alongside comparative analyses 

with other sub-Saharan African economies facing similar challenges, could yield valuable 

policy insights for achieving long-term macroeconomic stability and sustainable 

development. 

 

5. Conclusions 

This study provides robust empirical evidence of a stable long-run equilibrium relationship 

binding the Ghanaian Cedi, domestic petroleum prices, and inflation into a cycle of 

economic instability. The findings from the Vector Error Correction Model (VECM) move 
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beyond simple correlation to demonstrate that while these variables fluctuate in the short 

term, they are fundamentally tethered together. This long-run vulnerability is underpinned 

by deep-seated structural weaknesses, primarily persistent balance of payments deficits, 

high import dependency, and a burdensome external debt profile. The pass-through from a 

weaker Cedi to higher fuel prices, as quantified in the model's dynamic analysis, serves as 

a primary channel for fueling inflation, eroding household purchasing power, increasing 

business costs, and ultimately constraining GDP growth and exacerbating poverty. The 

findings therefore underscore the urgent need for a multi-faceted policy response that 

addresses both immediate pressures and long-term fragilities. In the short term, the 

moderate speed of adjustment back to equilibrium implies that shocks have a lingering and 

damaging effect. Therefore, proactive short-term measures are critical, including prudent 

monetary and fiscal policies to stabilize the currency and strengthen foreign exchange 

reserves. In parallel, targeted social safety nets are required to cushion the most vulnerable 

households from the immediate impact of rising living costs. In the long term, the only 

sustainable solution is to alter the fundamentals of this damaging equilibrium. This requires 

a concerted and sustained effort to address the economy's structural weaknesses through 

economic diversification, enhancing local production to reduce import dependency, and 

pursuing sustainable energy policies. Looking ahead, future work should build on this 

framework to provide an even more granular understanding of these dynamics. Research 

could employ more advanced econometric techniques, such as non-linear or threshold 

models, to investigate whether these relationships change during periods of high versus low 

volatility. Furthermore, future studies should aim to integrate qualitative methods to 

explore the crucial roles of governance, institutional quality, and market sentiment, which 

are not captured in quantitative models alone. Such comprehensive research will be vital 

for developing more nuanced, context-specific policy recommendations aimed at achieving 

lasting macroeconomic stability and sustainable development in Ghana and other similarly 

affected economies. 
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